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Abstract

CBCT (Cone Beam Computed Tomography) is a medical imaging technique that provides three-
dimensional images of anatomical structures. In dentistry, CBCT has proven to be particularly useful for evaluating
included teeth, including wisdom teeth, as opposed to conventional dental X-rays, which provide only two-
dimensional images. Thanks to CBCT, the relationships between the included teeth and other structures, such as
neighboring roots, nerves, blood vessels, and soft tissues, can be assessed. This information is crucial to prevent
accidental damage to these structures during surgery. It also offers the possibility to determine the most appropriate
direction for the extraction of the included teeth, thus minimizing trauma to adjacent tissues and accelerating the
postoperative recovery process. Thanks to the detailed information provided, a personalized treatment plan can be
created for each patient, adapted to the anatomical particularities of each case. The choice between CBCT and
conventional radiological techniques depends on the specific clinical needs of each case. In situations where it is
necessary to accurately achieve precise three-dimensional details com chooses to perform CBCT, in cases where
a general panoramic image is sufficient and the need for details is not so demanding because the operative
techniques are not subject to operative or postoperative accidents we will opt for conventional radiological
techniques because it may be a more suitable option, also considering the much lower radiation dose.
Keywords: CBCT, lower wisdom tooth inclusion, conventional radiology, Pell and Gregory classification.

1. Introduction pixel size and a higher number of
Three-dimensional visualization is projections, as well as sophisticated
perceiving objects and environments in filtering and reconstruction. [2-5]
three spatial dimensions: length, width, and CBCT has less contrast than
depth. In the context of medical imaging, conventional X-rays, meaning it can
such as Cone Beam Computed Tomography differentiate less between two tissues or
(CBCT) used in dentistry, this refers to the structures with different densities. This is
ability to obtain and analyze images that because CBCT uses lower X-ray tube
render a three-dimensional representation voltage and current, greater beam filtration,
of anatomical structures. [1-3] greater object thickness, and volumetric
CBCT has a higher spatial reconstruction that introduces artifacts. [2-
resolution than conventional X-rays, 4]
meaning it can better distinguish two Through three-dimensional
adjacent objects as separate. This is because technologies such as CBCT, detailed
CBCT uses a digital detector with a smaller images can be obtained that allow doctors to
559
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visualize and interpret structures in a more
complex way than would be possible with
two-dimensional images, this brings several
advantages in various fields, including
dentistry, surgery, cardiology, and others.
[5-9]

The more precise details provided
by three-dimensional visualization are
crucial in planning and carrying out
surgeries or treatments in various medical
fields, including dentistry. [7-8]

Three-dimensional images allow
doctors to locate anatomical structures in
space accurately. For example, in dentistry,
in the case of tooth extractions or
maxillofacial surgery, knowing the exact
position of a tooth or other adjacent

structures is  essential to  avoid
complications. [10-13]

Three-dimensional visualization
provides the opportunity to analyze

complex relationships between different
structures, such as ratios between teeth,
nerves, blood vessels, and soft tissues. It can
help anticipate potential complications and
develop a personalized treatment plan. [13-
16]

In case of dental inclusions or other
conditions that can affect the normal
development of teeth, three-dimensional
visualization allows doctors to better assess
the available space and decide on the need
for extraction or other corrective
procedures. By visualizing structures in
detail in a three-dimensional context,
doctors can better identify potential
complications and take preventive measures
before surgery or treatment. [16-19]

2. Material si methode

This study was conducted in the
specialized outpatient of SCJU Tg-Ms. A
total of 78 patients, both women and men,
with total or partial inclusion of the lower
wisdom tooth were taken into account and
the total number of cases was 143, of which
65 patients were excluded due to lack of
laboratory examinations necessary for this
study.

DOI : 10.62610/RJOR.2024.2.16.51

560

The study was conducted over 2
years, being a retrospective study. The Pell
and Gregory classification method was
used, as well as the classical classifications
of inclusion in the three planes of the lower
wisdom teeth. The group was divided into 3
age categories: younger than 20 vyears,
between 20 and 40 years, and 41 and 60
years.

The assessment of the degree of
severity of wisdom teeth was made in the 3
three-dimensional planes: sagittal,
transverse, and vertical, following the ratio
of the inferior alveolar nerve canal with the
apex of the root of the lower wisdom teeth
we managed to evaluate possible operative
risks of damage to the inferior alveolar
nerve and the possibilities of directives of
postoperative indications referring to the
surgical healing period, these could be
inferred precisely by exploring the role of
CBCT in assessing the severity of wisdom
teeth inclusion compared to conventional
radiological techniques.

3. Results and discussion

The occurrence of
gender inclusion

80%
70%
60%
50%
40%
30%
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sex <20 years 21-40 41- 60
years years
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Figure 1. The incidence of dental inclusion in
the lower wisdom molar according to gender,
increased incidence was observed in females

with a percentage of 75% and in males with a
percentage of 25%.

Regarding the incidence of dental inclusion
in the lower wisdom teeth, there is an
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increased incidence in females by 75%, in women 67%, and between 41 and 60
while in men the percentage is 25%, even years was noted a percentage of 20% and in
being a much lower percentage. It is women 11%.

interesting to note these gender-based But these wvalues can be modified
differences in the development and depending on the number of people who use
appearance of teeth. The 21- to 40-year-old medical health services or simply the fact
group was the group with the highest that women are more careful and careful
percentage appreciation of wisdom teeth with oral health, these data can also vary
inclusion, and the lowest frequency of depending on the group of patients
inclusion was found to be in the 41- to 60- considered in this study.

year-old group. The prevalence of third Stefano Mummolo and collaborators noted
molar inclusion reported by sex and age, up that dental inclusions, especially wisdom
to 20 years in men was noted a percentage teeth, vary according to race, genetics, sex,
of 34% and in women 22%, between 21 and and jaw exposure and use.[ 20]

40 years was noted a percentage of 46% and

CBCT Conventional X-rays
Rezolutie spatiald mai mare Rezolutie spatiald mai mica
Digital detector with pixel size 0.1-0.4 mm Film or analog detector with a pixel size of 0.5-
1.0 mm
Large number of projections (300-600) Small number of screenings (1-2)
Sophisticated filtering and reconstruction Simple filtering and reconstruction
Lower contrast Higher contrast
Lower X-ray tube voltage and current Higher X-ray tube voltage and current
Higher beam filtration Less beam filtration
Greater object thickness Smaller object thickness
Volumetric reconstruction with artifacts Acrtifact-free plane projection

Table 1. Spatial resolution is the ability of an imaging system to distinguish two adjacent objects as
separate.

The higher the spatial resolution (tab 1.), the Conventional X-rays are two-
sharper the image detail, contrast is the dimensional imaging techniques that use a
ability of an imaging system to differentiate collimated beam of X-rays to obtain a single
two tissues or structures with different projection of an object. Conventional X-
densities. The higher the contrast, the rays have a lower spatial resolution than
greater the difference in image intensity. CBCT because they use an analog film or
Contrast is the ability of an imaging system detector with a larger pixel size and a
to differentiate two tissues or structures smaller number of projections. [13-16]

with different densities. The higher the Conventional X-rays are two-
contrast, the greater the difference in image dimensional imaging techniques that use a
intensity. collimated beam of X-rays to obtain a single

projection of an object.

Lower third molar included Class | Class 11 Class 111
Position A 36% 15% 44%
Position B 40% 45% 21%
561
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Position C

24%

40% 36%

Table 3. Results of wisdom tooth inclusion statistics according to Pell and Gregory classification.

Lower third molar included
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10%
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Possition Possition Possition
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Class 111

Class |

OClass| DOClass Il Class Il

Figure 2. Results of statistics according to Pell
and Gregory's classification of lower wisdom
tooth inclusion

Classification Pell and Gregory (tab
3 and figure 2) helped us to be able to

Plans

Vertical plane

Proposed dimensions
0-2 mm from the occlusal plane
3-4 mm from the occlusal plane
5-6 mm from the occlusal plane

7-8 mm from the occlusal plane
9-10 mm from the occlusal plane

Anastrofic
Horizontal

The sagittal plane

Transverse plane

Mezio-angulat
Disto-angulara
Aligned next to the second molar
Deviated to vestibular
Diverted to lingual

position both in the sagittal plane and the
vertical plane the type and level of inclusion
as well as the relationship with the alveoli
canal, from this point of view we can say
that it is necessary to make these
measurements because we can prevent the
accident rate of extractions of these wisdom
teeth included in the mandible.

Combinations of classes I, I1, and 111
were made but types of positions A, B, and
C. These ratios are expressed as a
percentage. And the highest number of
reports was identified in Class Il with
Position B in the ratio of 45%, the rest of the
reports are quite close in values but lower.
These combined positions also indicate
extraction possibilities and possible post-
extraction accidents.

Percent
6,78 %
115%
28,08 %

24,55 %
29,07 %
0,02 %
29,90 %
55,02 %
15,08 %
53,02 %
30,90 %
16,07 %

Table 4. The results of wisdom tooth inclusion statistics according to the classification by planes:

vertical, sagittal, and transverse.

Also in (tab 4.) vertical plane, we took into
account six levels of inclusion depending on
the millimeter grid created, from 0-2 mm
from the occlusal plane, 3-4 mm from the
occlusal plane, 5-6 mm from the occlusal
plane, 7-8 mm from the occlusal plane, 9-10
mm from the occlusal plane to the
anastrophic position, The most identified
type of inclusion in the vertical plane turned
out to be between 9-10 mm from the
occlusal plane to the studied lot, and the

DOI : 10.62610/RJOR.2024.2.16.51

562

lowest inclusion rate was 0-2 mm from the
occlusal plane.

In the sagittal plane, we took the three
conventional positions: horizontal, mesio-
angular, and disto-angular, it turned out to
have the highest incidence rate mesio-
angulated position with an index of 55.5%
and the position with the lowest frequency
turned out to be the disto-angulated one
with an index of 15.08%.
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In the transverse plane, we also took into
account the three conventional positions,
aligned next to the second molar with a ratio
of 53.02%, deviated towards the vestibular
with a ratio of 30.90%, and Deviated
towards the lingual with a ratio of 16.07%.

These ratios induce us the possibilities of
extraction with the most accurate capacity
in terms of possible accidents during
surgical maneuvers, be they adjustment and
recovery on the arch, as well as surgical
extractions.

Cross-Sectional

B

Panorama

C

10 15 20 25 a0 35 o7

Image 1. Section of CBCT, A- axial section, the ratio of the inferior alveolar canal to the
anatomical plane of the roots of the lateral teeth. B- Cross-sectional, positioning in the frontal plane of
the mandibular canal relative to the angulation of the root of the lower third molar. C- CT section
(panorama), with visualization of inclusion classes B/Il by Pell and Gregory classification. D- 3D
rendering of bone situation.
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Image 2. CBCT section with the assessment of the risk of accidents by ingesting the tooth in the
retropharyngeal space, favored by the lack of cortical at the level of the lingual face of the wisdom tooth
root. A- axial section with visualization of bi-cortical ratio. B- parasagittal section with the possibility
of describing the ratio of the apex with the alveolar canal. C- Axial section with an indication of the
sagittal plane. D- 3D rendering of bone situation.

In this situation, the interradicular lack of cortical at the level of the lingual
position of the inferior alveolar nerve (Imag face of the wisdom tooth root.
1.) Aswell as the position of the lower third
molar can raise several problems both
during extraction and post-extraction
surgical procedures. In axial section (A), the
ratio of the inferior alveolar canal to the
anatomical plane of the roots of the lateral
teeth is indicated only on CBCT. This case \ )
indicates that there is not only an overlap \ N A
and extraction can be very difficult and with
possible post-extraction risks.

In images 2 and 3, as well as in
Graph 1, we see in the sagittal direction a
disruption of the bone ridge that may create
a surplus of stress for the clinician when it
comes to surgical extraction of the lower
third molar included. This CBCT section ‘
indicates the assessment of the risk of Image 3. Interruption distance of lingual

Wt/ '
]
A " o
M [Profile] 2,44 mm

~T

accidents by ingesting the tooth in the cortical bone in the sagittal direction by
lateral-pharyngeal space, favored by the 2.44mm.
4intensity  Interruption distance of the lingual bone cortex in
322 the sagittal direction
266 -82481177622
210 7012
154
98
42
-13 - N
Distance: 2.44 mm
-69
-125
Distance me]

0.00 0.25 0.49 0.74 0.98 1.23 1.47 1.71 1.96 2.20

Graphic 1. Interruption distance of the lingual bone cortex in the sagittal direction

The interruption distance of the lingual requires a more accurate evaluation of the
bone cortical in the sagittal direction (image ratio of the mandibular canal with the ratio
3 and graph 1) with an area of 2.44 mm, we of the roots of the lower molar 3 included,
expose ourselves to the greatest danger, the risk of accidents by inping the tooth in
accident by pinning the tooth in the lateral- the lateral-pharyngeal space must be
pharyngeal space, favored by the lack of assessed, favored by the lack of cortical at
cortical at the level of the lingual face of the the level of the lingual face of the wisdom
wisdom tooth root. The situation in which it tooth root in the cervical radicular third.
564
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This case represents those clinical
situations that require an approach to
understanding both from a radiological
point of view and a well-developed surgical
plan, but also a conception of postoperative
regeneration of the nerve thread because the
alveolar nerve passes between the roots of
the lower wisdom tooth with a very tight
ratio. In chart 1. It represents the area of
bone density decrease that can lead to the
most  undesirable  accidents  during
extraction. During extraction, the force
applied to remove the wisdom tooth can
damage neighboring teeth. If the included
molar is positioned near other teeth, they
may be pushed or injured during surgical
maneuvers.

If your wisdom tooth is deeply
embedded in the bone, your surgeon may
have difficulty extracting it. The force
applied to remove the molar can lead to
rupture or fracture of the mandibular bone.

The lower wisdom tooth is often
near the inferior alveolar nerve. During
extraction, there is a risk of damage to this
nerve, which can cause numbness or
tingling sensation in the patient's lip and
chin.

4. Conclusions

Three-dimensional visualization
brings an additional dimension of precision
and understanding to medical practice,
allowing physicians to provide more
personalized treatments and optimize
surgery outcomes. CBCT allows the dentist
to determine the most appropriate direction
for the extraction of the included teeth,
thereby minimizing trauma to adjacent
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